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57 ABSTRACT 
A packaging machine for manufacturing filling and 
closing of bags. A foil tube (4) is pulled off continuously 
by means of unwinding belts (13) on a packaging ma 
chine contracted as a tubular bag-forming machine. 
Cross sealing seams are created by means of continu 
ously moving cross sealingjaws. The cross sealing jaws 
are maintained in a horizontal position during their 
entire movement by being guided in guide grooves. The 
guide curves have straight curve pieces in the area of a 
sealing zone, which curve pieces extend parallel with 
respect to the unwinding direction of the foil tube (4). 
The packaging machine permits a high operating speed, 
since the cross sealing occurs simultaneously with the 
unwinding movement and the cross sealing jaws, are 
guided exactly in an optimum position with respect to 
the foil tube. (4). The machine can be operated such that 
the unwinding speed for the thin sheet material is only 
a little slower than the speed of the goods to be pack 
aged at the end of the fill pipe. 

22 Claims, 6 Drawing Sheets 
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1. 

PACKAGNG MACHINE FOR THE 
MANUFACTURE, FILLING AND CLOSENG OF 
BAGSANDAMETHOD FOR OPERATING SUCHA 

MACHINE 

FIELD OF THE INVENTION 

The invention relates to a packaging machine for the 
manufacture of bags out of a thin sheet material foil 
made of a hot-sealable material and for filling and clos 
ing the bags, comprising a preferably vertically extend 
ing fill pipe which is surrounded by a forming shoulder, 
at which said thin sheet material foil can be formed into 
a tube, a longitudinal sealing member for connecting the 
overlapping edges of the thin sheet material foil and a 
cross sealing station arranged behind the output end of 
the fill pipe and has ring cross sealing jaws, which are 
arranged on two sealing jaw carriers which are syn 
chronously movable and in opposite directions about 
parallel axes, whereby each cross sealing jaw is held by 
a jaw holder swingable relative to the associated sealing 
jaw carrier. 

BACKGROUND OF THE INVENTION 

Packaging machines of this type have the advantage 
that the cross sealing, with which a filled bag is closed 
off and with which the bottom seam is created for the 
next bag, occurs during the unwinding movement of the 
foil tube, so that the time needed for unwinding can be 
utilized for the sealing task. The time of manufacture 
can thus be reduced per bag in comparison with those 
packaging machines where the cross sealing occurs 
during the time that the foil tube is stationary. 

In a known packaging machine of the mentioned type 
(German AS No. 21. 26498), the foil tube is advanced by 
the welding jaws and the unwinding movement is not 
continuous, since a certain time interval passes follow 
ing the release of the cross sealing jaws from the tube 
which have produced the cross sealing seams and the 
engagement of the next following cross sealing jaws. 
The star-shaped sealing jaw carriers are in the known 
packaging machine supported on swingable arms. By 
swinging the arms, the cross sealing jaws approach the 
foil tube and clamp it. Upon a further rotation of the 
sealing jaw carriers, the thin sheet material tube is un 
wound. It is necessary for this downward movement 
that the two axes of the sealing jaw carriers are moved 
relative to one another. The sealing jaw carriers and the 
sealingjaws arranged thereon are necessarily heavy, so 
that substantial forces due to inertia are created, which 
limits the operating speed. Also the intermittent un 
winding of the thin sheet material tube influences the 
operating speed. 

In a further known packaging machine (U.S. Pat. No. 
3,522,689), which is constructed similarly to the afore 
described machine according to German AS No. 21 26 
498, a total of six sealing jaws are arranged on each 
sealingjaw carrier, so that a sealingjaw pair can engage 
the thin sheet material foil before the preceding sealing 
jaws have freed the foil tube. This results in a continu 
ous unwinding of the foil, however, the bag length 
cannot be changed, if the continuous unwinding is to be 
maintained. If the bag length would be doubled by using 
only three the six jaws of each sealing jaw carrier, then 
a continuous unwinding would no longer be possible. 

Cross sealing jaws rotate about stationary axes in a 
further known packaging machine (German Pat. No. 31 
41 431). Friction segments, with which the foil tube is 
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2 
unwound and which are fixedly connected to the hold 
ers for the cross sealing jaws, rotate also about the same 
axes. A space for filling in the fill material is provided 
between the leading friction segments and the following 
cross sealingjaws. The very short welding time is disad 
vantageous in this packaging machine. Also the charac 
teristic of movement of the cross sealing jaws is such 
that these first rest only with edges on the thin sheet 
material foil. The short welding time limits the use of 
the known machine to a few thin sheet materials of a 
specific composition. Due to the initial, only linelike 
contact between the cross sealing jaws and the thin 
sheet material tube, there exists the danger that the thin 
sheet material is overheated. A wedge, into which fill 
material can fall, exists during the closing movement of 
the cross sealing jaws between the welding surfaces of 
the two cross sealing jaws, so that the sealing is en 
hanced. A problem is in this known machine also the 
arrangement of knives for cutting off the finished bags. 
The bag sizes can be varied only within narrow limits. 

Finally, a packaging machine for packaging of indi 
vidual pieces is also known in which the foil tube is 
moved horizontally (German Pat. No. 2701 443). Weld 
ing and cutting jaws are moved on circular tracks in a 
welding and cutting station. The jaws are shifted only 
parallel to themselves on the circular tracks, so that 
their welding surfaces always face the foil tube. This is 
achieved with the help of carriages, which can be 
moved perpendicularly to one another and of which 
one cooperates with an eccentric. The parallel move 
ment of the jaws achieves an advantageous contacting 
of the jaws on the foil tube, however, only relatively 
short welding times can be realized at a given speed of 
movement of the foil tube. 
The basic purpose of the invention is to provide a 

packaging machine of the abovementioned type, as it is 
known from German AS No. 21 26 498 and U.S. Pat. 
No. 3,522,689 such that a continuous movement of the 
thin sheet material is possible and the bag lengths can be 
chosen as desired. Furthermore, the invention provides 
a method which with the inventive machine can 
achieve a particularly high performance. 
The first part of the purpose of the invention is at 

tained by providing movable thin sheet material con 
veyors for unwinding the thin sheet material foil contin 
uously. The conveyors are in the form of unwinding 
rollers or unwinding belts, which in the area below the 
forming shoulder rest with frictional resistance on the 
thin sheet material, and by the relationship between the 
peripheral speed of the thin sheet material conveyors 
and the sealing jaw carriers being adjustable, whereby 
the speed of movement of the sealing jaws during their 
contact with the foil tube is approximately the same or 
is less than the peripheral speed of the thin sheet mate 
rial conveyors. 
The unwinding in a so constructed packaging ma 

chine does not occur, as this is the case in the known 
machines, with the sealing jaws (socalled unwinding by 
tongs), but by means of special thin sheet material con 
veyors, as they are known in tubular bag packaging 
machines. By separating the thin sheet material trans 
port and cross sealing, a continuous thin sheet material 
unwinding can also be maintained when the bag lengths 
are varied, since it is not necessary like in the known 
machine according to U.S. Pat. No. 3,522,689 that two 
cross sealing jaw pairs simultaneously engage the foil 
tube. Different bag lengths can also be manufactured 
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when the sealing jaw carriers move with an approxi 
mately constant angular speed. A bulging out of the 
lower end of the foil tube occurs then during the manu 
facture of longer bags. However, it is also possible and 
technically nonproblematic to substantially vary the 
angular speed during the movement of the sealing jaw 
carriers. The peripheral speed of the sealing jaw carri 
ers is then during the manufacture of relatively long 
bags chosen relatively low in a phase between two cross 
sealings. When manufacturing relatively short bags, the 
peripheral speed of the sealing jaw carriers is chosen 
relatively high between two cross sealings. This avoids 
an excessive bulging out of the tube end. A small bulg 
ing, however, is advantageous for the filling of the bag. 
A preferred embodiment of the invention is charac 

terized by the mentioned axes being arranged stationar 
ily, by the sealing jaw holders being radially movable in 
the sealing jaw carriers and by each sealing jaw holder 
having two guide elements, each of which being guided 
on a guideway of a guideway pair, whereby the guide 
ways are closed within themselves and both guideways 
have the same shape, however, are moved parallel to 
one another and the cross sealing, at least in the area of 
the sealing zone in which the cross sealing jaws extend 
rectilinarly in unwinding direction of the thin sheet 
material tube, are oriented perpendicularly with respect 
to the thin sheet material tube. 

In a so constructed packaging machine there occur 
even at a high operating speed only relatively small 
forces due to inertia, since not all sealing jaw carriers 
are moved discontinuously, but only the jaw holders 
carry out relatively small movements relative to the 
sealingjaw carriers. The special design of the jaw hold 
ers assures that the cross sealingjaws come into contact 
from the start with their entire heating surfaces with the 
thin sheet material. Burning of the thin sheet material is 
safely avoided in this manner. The sealing time can 
extend approximately over a full operating cycle, so 
that also at a high cycle number a long sealing time is 
available and in this manner practically all common thin 
sheet materials can be processed. 
A third guideway is advantageously provided which 

is concentric to one of the mentioned guideways, 
whereby one of the guideways, which are concentric to 
one another, is arranged so that one is located on each 
side of the sealing jaw holders. This results in a strong 
rigidity of the arrangement even if the sealing jaws are 
constructed relatively long. 

Each sealing jaw carrier has advantageously a shaft 
and two guide parts. The jaw holders can be suspended 
particularly advantageously therewith. Advantageous 
is also the separation of the guideways for the radial 
movement of the jaw holders and for their rotation. 
Large guide surfaces for the radial guiding can thus be 
created. 
The construction of the guideways as grooves is ad 

vantageous, since in this manner a forced guiding is 
achieved. However, in principle it is also possible to 
press the guide elements through spring forces on a 
guideway. 
The jaw holders can be guided particularly advanta 

geously if one guideway is arranged on one side and 
another guideway on the other side of the sealing jaw 
carrier. When three guideways are provided, it is partic 
ularly advantageous to arrange these concentric guide 
ways so that they cooperate with guide rollers which 
are both concentric to the swivel axis of the jaw holder. 
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4. 
The jaw holder is, in this manner, held particularly 
advantageously. 
The shape of the guideways can be calculated partic 

ularly easily if one guide element is concentric to the 
swivel axis of the associated jaw holder. The shape of 
the guideways can then be chosen for example advanta 
geously. 
One single sealing jaw is principally sufficient for 

each sealing jaw carrier. Particularly advantageous, 
however, is the arrangement of two cross sealing jaws 
on one sealing jaw carrier. Also more than two cross 
sealingjaws can be provided on one sealing jaw carrier. 
The sealing jaw carriers are, according to a further 

development, supported resiliently flexibly relative to 
one another. A specific pressure of the cross sealing 
jaws against one another can be adjusted by the resilient 
flexibility, which results in a good adjustment to the 
respective structure of the thin sheet material. 

Because of the long contact time of the sealing jaws 
with the thin sheet material, the arrangement of a knife 
in the sealing jaws is possible also without any prob 
lems. To return the knife, a return spring is provided. 

In order to further increase the operating speed, air 
nozzles for cooling air for cooling off the sealing seam 
are provided, according to a further development of the 
invention, on each cross sealing jaw. With this the seam 
can be cooled off quickly and thus the seam solidifies 
quickly. The air supply to the nozzles occurs advanta 
geously by an even air distribution system, with which 
means, aside from the aforesaid even air distribution 
system, the rate of air flow can be determined. 

It is possible in principle that the rotary speed of the 
shafts of the sealing jaw carriers and the unwinding 
speed of the foil tube are constant and are at a specific 
relationship to one another. The relatively small speed 
variations, which the cross sealing jaws experience in 
this case in the area of the sealing station, can easily be 
absorbed by the tube, especially since same is bulged out 
by the fill material. However, it is also possible to make 
speed adjustments which can be advantageous particu 
larly during the manufacture of large bags. 
The second part of the purpose of the invention is 

attained by the thin sheet material foil being unwound 
with a speed which is only little less than the speed of 
movement (speed of the material) of the material to be 
packaged relative to the lower end of the fill pipe. 
The highest possible performance of the machine is 

achieved by approximating the unwinding speed for the 
thin sheet material with the falling speed of the material 
to be packaged. The material to be packaged is pro 
tected in the best possible manner, since a hitting of the 
material on the bottom of the bag is avoided. This also 
has the advantage that the bottom seam of the bag to be 
filled is not stressed, so that a filling is possible prior to 
the seam of the bag becoming rigid due to cooling off. 
This substantially contributes to achieving a high oper 
ating speed. One can also imagine the inventive method 
such that packaging portions are enclosed in the bag 
during their fall. A stress of the bag during filling does 
not at all take place any longer at an approximation, 
which is as close as possible to the ideal condition. 
However, to avoid as much as possible that filler is 
welded into the cross seams, it is advantageous to main 
tain a certain difference between material speed and 
unwinding speed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

One exemplary embodiment of the invention is illus 
trated in the drawings, in which, 
FIG. 1 is a schematic side view of a packaging ma 

chine; 
FIG. 2 is a partially vertically sectioned side view of 

the cross sealing station, the rotating parts of the cross 
sealing stations having been omitted for purposes of 
clarity; 

FIG. 3 is a vertical cross-sectional view of a sealing 
jaw carrier taken along the line III-III of FIG. 1; 

FIG. 4 is a cross-sectional view of cooperating cross 
sealing jaws which are in the sealing position taken 
along the line IV-IV of FIG. 5; 
FIG. 5 is a partial illustration of a sealing jaw carrier 

illustrating the supply of cooling air to the cross sealing 
jaws. 

FIG. 6 is a longitudinal cross-sectional view of a 
cooling-air bar taken along the line VI-VI of FIG. 5; 
and 
FIG. 7 illustrates guideways for the holders of cross 

sealing jaws taken along the line VII-VII of FIG. 3. 
DETAILED DESCRIPTION 

The packaging machine has a frame 1, on which all 
functional parts of the machine are secured. A dosing 
device 2 is secured to an upper projection 1a of the 
frame 1. The dosing device 2 discharges the portions 
which are to be packaged. 
The portions are moved into a fill pipe 3 and fall into 

a bag formed out of a tube 4. The tube 4 is formed out 
of a thin sheet material foil 5. Bags are separated at a 
cross sealing station identified by the reference numeral 
6. 
The thin sheet material foil 5 is stored on a roller 7 

and is guided to a forming shoulder 11 over diverse 
guide rollers 8,9, and 10. The foil 5 is formed into a tube 
with overlapping edges at the forming shoulder 11. A 
longitudinal sealing jaw 12 is used to weld the overlap 
ping edges together. The jaw 12 rests preferably contin 
uously on the thin sheet material, thus forming a type of 
a slider. Two unwinding belts 13 are used for the contin 
uously occurring unwinding of the thin sheet material 
foil along the fill pipe 3. The unwinding belts 13 rest 
diametrically opposed to one another on the thin sheet 
material foil and carry same along by friction. The un 
winding belts 13 are driven by a shaft symbolized by a 
dash-dotted line 14. 
The design of the packaging machine described up to 

now is known. What is new is the cross sealing station 
6, which will be described hereinafter. 

Holding plates 15 are provided on the front side of 
the frame 1. Bearing plates 16, 17 are held on the hold 
ing plates (see also FIG. 2). A further bearing plate 16a, 
17a is provided parallel to each bearing plate 16, 17. The 
further bearing plates 16a, 17a can be seen in FIG. 1. 
FIG. 3 shows the bearing plates 17, 17a forming a pair. 
The bearing plates 16, 16.a form a further pair. 
The bearing plates 16, 16a are rigidly secured by bolts 

to their associated holding plate 15. For this, bolts 18 
are used, which are necked down several times and are 
screwed with a front threaded part 18a into the bearing 
plate 15 to cause the shoulder 18b to press the bearing 
plate 16 against the bearing plate 15. Each bolt 18 has a 
guide area 18c on which the bearing plate 17 (or 17a) is 
movable. Both bolts 18 are connected through a bridge 
member 19 fixed to the bolts 18 by means of nuts 20, 21. 
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6 
By turning the nuts 20, 21, it is possible to change the 

location of the bridge 19. Each bolt 18 is surrounded by 
a compression spring 22, which urges the bearing plate 
17 in direction of the bearing plate 16. The path of 
movement of the bearing plate 17 is defined by a tension 
bolt 23, on which can be screwed an adjusting nut 24 
and a counter nut 25. Both the pressure of the springs 22 
and also the stop or abutment position can be changed 
by the adjusting capabilities. 
The cross sealing station has two sealing jaw carriers 

26 and 27. The sealing jaw carriers 26, 27 are con 
structed alike and are described in connection with the 
example of the sealing jaw carrier 26 illustrated in FIG. 
3. 
The sealing jaw carrier 26 has a shaft 28, which is 

rotatably supported in bearings 29, 30. The bearings 29, 
30 are held in the bearing plates 17, 17a. Cams 31, 32 are 
fixedly connected to the shaft 28. Each cam 31, 32 has 
diametrically opposed arms. One guide slot 33 is pro 
vided on each arm in which is received a slider 34. A 
roller bearing 35 is provided in each slider 34 (see FIG. 
5). A sealing jaw holder 36 is supported rotatably in the 
roller bearing 35. 
The sealing jaw holder 36 has two guide rollers 37 

and 38 (see FIG. 3). The guide roller 37 is concentric 
with respect to the adjacent bearing within the slider 
34a and thus also concentric with respect to the swivel 
axis 98 of the sealing jaw holder 36. The other guide 
roller 38 sits on a crank arm 39, which is rigidly con 
nected to the sealing jaw holder 36. The axis of the 
guide roller 38 is spaced from the axis of the guide roller 
37 which, as stated earlier, coincides with the swivel 
axis of the sealing jaw holder 36. This space is defined 
by the coordinates a, b (see also FIG. 7). 
The sealing jaw holder 36 has a further guide roller 

37a, which is coaxial with respect to the guide roller 37 
and thus also concentrical with respect to the adjacent 
bearing within the slider 34. 
A cam plate 40 is fixedly connected to the bearing 

plate 17 and a further cam plate 41 is fixedly connected 
to the bearing plate 17a, Aguide groove 42, into which 
the guide roller 37 fittingly engages, is provided in the 
cam plate 41. A guide groove 43, into which the guide 
roller 38 fittingly engages, is also provided in the cam 
plate 40. 
The guide grooves 42, 43 are endless and have the 

same shape as shown in FIG. 7. The guide groove 43 
lying behind the drawing plane is moved parallel in 
vertical direction relative to the guide groove 42, 
namely for a distance which equals the distance be 
tween the axes of the guide rollers 37 and 38 (see also 
FIG. 3). The parallel movement is defined by the al 
ready mentioned coordinates a, b. The center distance 
between the guide rollers 37, 37a and 38 is thus Va2 
--a2. 
A further guide groove 42a is provided concentri 

cally with respect to the guide groove 42. The guide 
groove 42a is provided in a further cam plate 40a and is 
engaged by the guide rollers 37a. The guide grooves 42, 
42a have the same function for controlling the rotary 
position of the sealing jaw holders 36. Therefore, the 
guide groove 42 could for example principally be left 
out. However, its presence significantly improves the 
stability of the movement mechanism and is particularly 
useful, when the sealing jaws are very long. 
The dash-dotted line 44 is the cross center of the 

packaging machine. Further cam plates are arranged in 
a mirror image manner symmetrically to the plane de 
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fined by the dash-dotted line 44. One cam plate 45 is 
illustrated in FIG. 7. A cam plate, which is not illus 
trated in the drawing and which in FIG. 7 would lie in 
front of the drawing plane, lies in the same plane as the 
cam plate 40. 
The shape of the guide grooves 42, 42a, 43 is as fol 

lows. FIG. 3 shows that the grooves have a rectangular 
cross section. The section A-B (see FIG. 7) is circular, 
whereby the center radius R of the circle has its center 
point on the axis of the shaft 28. The sections B-C and 
D-A are curved transition sections, which can both be 
constructed alike and can differ from a circle. The selec 
tion C-D is a straight section. The guide rollers move 
during the sealing and cutting-off operation in said sec 
tion. 
The sealing jaw carriers 26 and 27 are driven in oppo 

site directions, in direction of the arrows 46, 47 (see 
FIG. 1). The shaft 28 (see FIG. 3) is for this purpose 
driven through a drive chain 48 engaging a chain 
sprocket 49, which is fixedly connected to the shaft 28. 
A gear 50 is also fixedly connected to the shaft 28. The 
gear 50 is schematically illustrated by a dash-dotted line 
in FIG. 2. The gear 50 mates with a gear 51 of the same 
size, which is fixedly connected to the shaft of the other 
sealing jaw carrier. 
The construction of the sealing jaw holder, the seal 

ing jaws secured thereto and the construction of the 
cooling bars connected to the sealing jaws will be de 
scribed hereinafter in connection with FIGS. 4 to 6. 
Each sealing jaw holder 36 has journals 52, on which 

they are supported in the already mentioned roller bear 
ings 35. Such a bearing is provided at each end of a 
sealing jaw holder 36. The supply of cooling air is also 
shown at the bearing end shown in FIG. 5. 
The cooling air is supplied through a cooling-air 

pipeline 53 connected to a stationary rotary distributor 
54. The rotary distributor sits on the outer ends of the 
shafts 28, 94 and is prevented from rotating by a bar 55 
secured on a base plate 15. A longitudinal bore 56 com 
municating with the cooling-air pipeline 53 through the 
rotary distributor 54 is provided in each shaft 28, 94. 

3. The bearing 35 is sealed off against the outside by means 
of a shaft packing 57 sitting in a lid 58, which is screwed 
to the slider 34. The sealing jaw holder 36 is supported 
rotatably in the slider 34. 
An annular air chamber 59 is provided in the slider 

34. The air chamber 59 is closed off to the outside by 
means of shaft packings 60, 61. The air chamber 59 
communicates with the cooling-air pipeline 56 in the 
shaft 28 through a transverse bore 62 in the shaft 94, a 
hose 63 connected to the transverse bore 62 and a bore 
64 provided in the slider 34. 
The air chamber 59 communicates through at least 

one bore 65 with a cavity 66 in the sealing jaw carrier 
36. An air channel 67 starts out from the cavity 66. A 
hose 68 leading to a cooling-air bar 69 is connected to 
the air channel 67. The cooling-air bar 69 is illustrated in 
cross section in FIG. 6. 
The cooling-air bar 69 contains a collecting chamber 

70 in the form of a large-volume bore. The mentioned 
hose 68 is connected through a nozzle tip 71 to the 
collecting chamber. A distributor bore 72 extends paral 
lel to the collecting chamber 70. Several nozzles 73 start 
out from the distributor bore 72. The nozzles 73 end at 
an outer surface 74 of the cooling-air bar 69. The dis 
tributor bore is closed off to the outside by a locking 
screw or plug 75. The distributor bore 72 is connected 
with its end areas through transverse bores 76, 77 to the 
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8 
collecting chamber 70. The transverse bores 76, 77 
extend to one end surface 78 of the cooling-air bar and 
are there closed off by means of screws or plugs 79, 80. 
The screws or plugs 79, 80 are at the same time used as 
adjustable throttle elements. The deeper these screws 
are screwed in, the smaller becomes the cross section of 
the flow connection between the collecting chamber 70 
and the transverse bores 76, 77. The amount of air flow 
ing through can thus be adjusted at a given pressure and 
also the distribution to the individual nozzles can be 
regulated. 
As shown in FIG. 4, the cooling-air bars 69 are 

mounted on the cross sealing jaws 81 or 82. The air 
nozzles 73 are oriented such that they direct air into the 
area of the sealing seam 83. 

Cutting knives are provided on the cross sealing jaws 
82 of a sealing jaw carrier. The cutting knives are in the 
illustrated case provided on the cross sealing jaws 82 of 
the sealing jaw carrier 26. 
A guide slot 84 is provided in the sealing jaw 82. A 

knife 85 is slidably supported in the guide slot 84. The 
knife has an edge 85a. A pistonlike guide piece 86 is 
secured at the back of the knife 85. The guide piece 86 
can slide in a sleeve 87, which is inserted into the cross 
sealing jaw 82. A rod 88 engaging the sealing jaw 
holder 36 is provided on the guide piece 86. The rod 88 
is surrounded by a compression spring 89, which is 
supported with one end on the base of a recess 90 pro 
vided in the sealing jaw carrier 36, while the other end 
is supported on a nut 91 screwed onto a thread on the 
rod 88. The spring 89 is initially tensioned. Its initial 
tension can be regulated by screwing the nut 91 on more 
or less. 
The rear end 88a of the rod 88 forms a scanning 

surface, which cooperates with a control surface 92a for 
example the cylindrical outer surface of a ring 92 
mounted on the shaft 94. 
A recess 93, into which the knife 85 can extend dur 

ing a cutting operation, is provided in the oppositely 
lying cross sealing jaw 81. It can easily be seen in FIG. 
4. that during a vertical downward movement of the 
cross sealingjaws 81, 82, the guide piece 86 is pressed to 
the left by overcoming the initial tension force of the 
spring 89, whereby the rod end 88a slides along the 
surface 92a. The spring 89 maintains the contact be 
tween the rod end 88a and the surface 92a and also 
effects the pressing back of the knife 85 into the shown 
rest position, after the control surface 92a has been 
passed. Two ramming tools 86, 88 can be provided in 
order to avoid a canting of a wide knife. 
The packaging machine operates as follows. The 

simple case is assumed so that both the unwinding speed 
of the thin sheet material foil 4 and also the angular 
speed of the shafts 28 and 94 are constant. These speeds 
are in a specific relationship with one another, which 
relationship corresponds with the desired bag length. If 
long bags are to be manufactured, the unwinding speed 
for the foil tube 4 is relatively high. In case shorter bags 
are to be manufactured, the unwinding speed is rela 
tively small in relationship to the angular speed of the 
shafts 28, 94. The relationship can be changed as de 
sired. A gearlike connection between the drive shafts 14 
for the unwinding belts and the chain sprocket 95, from 
where the two sealing jaw holders 26, 27 are driven in 
opposite directions by the chain sprocket 95, exists for 
this purpose. 
The engagement of each sealing jaw holder 36 in two 

guide grooves 42, 43 which are laterally offset and 
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parallel to one another causes the sealing jaw holders to 
maintain a horizontal position during their entire travel 
over, the entire circumference of the grooves. The two 
travelling cross sealing. jaws 81, 82 approach the tubu 
lar foil inclined from above and, after moving through 
the transition areas A-D with the foil tube in the posi 
tion illustrated in FIGS. 1 and 4, in which position the 
cross sealing jaws 81, 82 press the two thin sheet mate 
rial layers against one another, seal same to one another 
using heat. An upper bag 96 still to be filled is in this 
manner provided with a bottom seam 96a, while a 
lower, already filled bag 97 is provided with a top seam 
97b. The bottom seam 97a was formed already during a 
preceding operating cycle. Filler can be supplied imme 
diately after clamping the thin sheet material layers 
together with the cross sealing jaws 81, 82. 
The lower bag 97 is separated by means of the knife 

85, which is moved to the right (FIG. 4) by running 
onto the control surface 92a during the course of the 
downward movement of the travelling cross sealing 
jaws 81, 82. The separation can already occur in the 
initial stage of the downward movement of the cross 
sealing jaws 81, 82, since the lower bag 97 cannot fall 
off, not even after the separation, because of the bag 
being clamped by the cross sealing jaws 81, 82. 

Passage through the cross sealing and cutting-off 
station occurs, when the guide rollers 37 have arrived at 
point C. The cross sealing jaws now move away from 
one another, which causes the lower bag 97 to be freed 
and to fall downwardly. 

After the cross sealing jaws 81, 82 have moved away 
from the seam, the next following bag has already been 
filled and the diametrically opposed cross sealing jaws 
81a, 82a have already substantially approached the foil 
tube 4. Soon after the cross sealing jaws 81, 82 have 
released their engagement, the jaws 81a and 82a come 
into contact with the foil tube, after which the de 
scribed cycle starts over again. 
FIG. 7 shows best that between the points D and C, 

at a constant angular speed of the shafts 28, 94, the 
downward speed of the travelling cross sealing jaws is 
first reduced, since the distance from the center of rota 
tion is first reduced, and then again increased because of 
an increase of the distance from the center of rotation. 
This variation in speed can, however, as a rule be toler 
ated, since the filling of the bag rounds same out, so that 
compressions in the foil tube do not occur. However, it 
is possible to exactly adjust the speed of movement of 
the cross sealing jaws to the unwinding speed of the foil 
tube 4. Three possibilities exist for this. The first possi 
bility is that the angular speed of the shafts 28, 94 be 
tween the path points D and C is first increased and then 
again reduced. The second possibility is that by chang 
ing the angular speed of the drive shafts 14, the unwind 
ing belt 13 initially slows down the unwinding speed 
and then again increases same. The third possibility is 
that both the angular speed of the shafts 28, 94 within 
the cross sealing zone and also the unwinding speed of 
the foil tube 4 is changed. Such adjustments can occur 
using conventional means, whereby the man skilled in 
the art has both purely mechanical and also electronic 
solutions available for this. 
The transition areas A-C and C-B of the control 

grooves 42, 43 can be optimized in view of accelerations 
which are as slow as possible, so that the mass forces 
due to inertia are maintained low. 

It is necessary for changing the bag length to change 
the peripheral speed of the unwinding belts 13 in rela 
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10 
tionship to the rotary speed of the sealing jaw carriers 
26, 27. A gear connection 103 is provided for this pur 
pose between the drive 101 for the sealing jaw carriers 
26, 27 and a drive shaft 102 for the unwinding belts 13. 
The gear connection is only schematically illustrated by 
a dash-dotted line in the drawings. The gear connection 
103 permits the changing of the speed ratio between the 
sealingjaw carriers 26, 27 and the shaft 102. In place of 
a mechanical gear connection, it is also possible to pro 
vide an electric shaft, for example also one with a step 
ping motor. Aside from these possibilities, any known 
method can be used, with which the speed ratio be 
tween two shafts can be changed. Simultaneously with 
the mentioned change of the speed ratio, the drive 101 
can be adjusted so that the angular speed of the sealing 
jaw carriers becomes irregular in order to cause the 
speed of movement of the sealing jaws 81, 82 in the area 
D-C (see FIG. 7) to be adjusted to the speed of move 
ment of the foil tube. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as 
follows: 

1. In a packaging machine for manufacturing bags 
from a thin foil of a hot-sealable material and for filling 
and closing said bags, comprising a vertically extending 
mandrel means surrounded by a shoulder means for 
forming said thin foil into a tube having overlapping 
edges, a longitudinal sealing member for connecting 
said overlapping edges of said thin foil, and a sealing 
station arranged downstream of an output end of said 
mandrel means and having sealing jaws arranged in 
opposition to each other on two travelling jaw carriers 
which are synchronously movable about parallel axes in 
opposite senses of direction, each sealing jaw being 
supported by a jaw holder which is adapted to pivot 
about a pivot axis relative to an associated jaw carrier, 
the improvement wherein continuously moving con 
veyor means are provided for engaging said foil below 
said shoulder means with positive friction to facilitate 
an unwinding of said thin foil and movement over said 
mandrel means, wherein speed adjusting means are 
provided for governing the relationship between the 
peripheral speeds of said conveyor means and of said 
jaw carriers such that the speed of movement of said 
sealing jaws during continued contact with said foil 
tube will not exceed the peripheral speed of said con 
veyor means, wherein said jaw holders are radially 
movable in said jaw carriers, wherein each jaw holder 
has two guide elements, each of which is guided on a 
closed guideway of a symmetrical and concentric pair 
of guideways, said pair of symmetrical and concentric 
guideways having identical shapes, wherein said sealing 
jaws are oriented perpendicularly with respect to said 
foil tube at least in the area of a vertically extending 
sealing Zone along which said sealing jaws move face to 
face downward with said thin foil tube pinched therebe 
tween, and wherein a third guideway is provided which 
is concentric to one of said pair of symmetrical guide 
ways, said symmetrical and concentric guideways being 
each oriented at opposite sides of said jaw holders. 

2. The packaging machine according to claim 1, 
wherein means are provided for facilitating movement 
of at least one of said parallel axes toward and away 
from the other of said parallel axes. 

3. The packaging machine according to claim 1, 
wherein said parallel axes are stationary. 

4. The packaging machine according to claim 1, 
wherein each jaw carrier has a shaft to which two guide 



4,750,313 
11 

parts are attached for rotation therewith, said jaw hold 
ers extending between said two guide parts. 

5. The packaging machine according to claim 1, 
wherein said jaw holders are provided with journals 
which engage sliders that are movable in said holders. 

6. The packaging machine according to claim 1, 
wherein said guideways are grooves positively engaged 
by said guide elements on said jaw holders. 

7. The packaging machine according to claim 6, 
wherein said guide elements are rollers. 

8. The packaging machine according to claim 1, 
wherein one guide element is concentric to said pivot 
axis of said associated jaw holder, and wherein the other 
guide element is arranged on a crank arm projecting 
from said pivot axis. 

9. The packaging machine according to claim 8, 
wherein each guideway has a circular section (A-B) 
extending over at least 180 degrees and being concen 
tric to the axis of rotation of said associated jaw carrier, 
and wherein said circular section (A-B) is continued by 
curved transition sections (A-D, B-C) and by a straight 
sealing zone (D-C) which latter is parallel to an unwind 
ing direction of said thin foil. 

10. The packaging machine according to claim 1, 
wherein on each jaw carrier, there are two sealing jaws 
arranged diametrically to one another. 

11. The packaging machine according to claim 1, 
wherein each guideway has a circular section (A-B) 
extending over at least 180 degrees, and wherein said 
circular section (A-B) is continued by curved transition 
sections (A-D, B-C) and by a straight sealing zone 
(D-C) which latter is parallel to an unwinding direction 
of said thin foil. 

12. The packaging machine according to claim 1, 
wherein said jaw carriers are spring-biassed relative to 
one another such that they can be forced apart once an 
initial tension is overcome. 

13. The packaging machine according to claim 12, 
wherein one of said jaw carriers is stationary and the 
other one is slidable and is pressed towards said one jaw 
carrier by spring means, the path of said movable jaw 
carrier being limited by an adjustable stop. 

14. The packaging machine according to claim 1, 
wherein for cutting off filled and closed bags, said seal 
ing jaws of a jaw carrier include a knife activated by at 
least one ramming tool coacting with a convex cylindri 
cal surface which is provided on a shaft of said jaw 
carrier. 

15. The packaging machine according to claim i4, 
wherein said ramming tool is loaded by a return spring 
and adjusting means for adjusting the initial tension of 
said return spring. 

16. The packaging machine according to claim 1, 
wherein for cooling a sealing seam, air nozzles are pro 
vided on at least one sealingjaw of a cooperating pair of 
said sealing jaws, wherein a shaft of at least one jaw 
carrier contains a cooling-air channel communicating 
through a flexible line with an annular channel which is 
provided in a slider, and wherein said annular channel 
communicates through at least one cross bore with a 
cavity within one jaw holder, which cavity in turn is 
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12 
line-connected to another cavity joined to said air noz 
zles. 

17. The packaging machine according to claim 16, 
wherein on said sealing jaws, an air distributor is pro 
vided having a large-volume air collecting chamber 
from where cross bores extend to a distributor channel 
joined to said air nozzles, and wherein said cross bores 
extend to the outside of the air distributor and are 
adapted to receive screw plugs for adjusting the flow 
cross section between said air collecting chamber and 
said cross bores. 

18. The packaging machine according to claim 1, 
wherein for obtaining equal speeds of the thin foil and 
of the sealing jaws in the sealing zone (D-C), the ratio 
between an unwinding speed of said thin foil and an 
angular speed of said jaw carriers is variable during one 
rotation of said jaw carriers. 

19. The packaging machine according to claim 18, 
wherein said unwinding speed of said thin foil is con 
stant and said angular speed of said jaw carriers is vari 
able. 

20. The packaging machine according to claim 19, 
wherein said angular speed of said jaw carriers increases 
towards approximately the center of a sealing zone 
(D-C) and decreases again therebehind. 

21. In a method for operating a packaging machine 
for manufacturing bags from a thin foil of a hot-sealable 
material and for filling and closing said bags, compris 
ing a vertically extending mandrel means surrounded by 
a shoulder means for forming said thin foil into a tube 
having overlapping edges, a longitudinal sealing men 
ber for connecting said overlapping edges of said thin 
foil, and a sealing station arranged downstream of an 
output end of said mandrel means and having sealing 
jaws arranged in opposition to each other on two travel 
ling jaw carriers which are synchronously movable 
about parallel axes in opposite senses of direction, each 
sealing jaw being supported by a jaw holder which is 
adapted to pivot about a pivot axis relative to an associ 
ated jaw carrier, the improvement wherein a continu 
ous movement of a conveyor means is implemented, 
said conveyor means engaging said foil below said 
shoulder means with positive friction to facilitate a 
continuous unwinding of said thin foil and movement 
over said mandrel means, and wherein a governing of a 
speed adjusting means is also implemented for control 
ling the relationship between the peripheral speeds of 
said conveyor means and of said jaw carriers so that the 
speed of movement of said sealing jaws during contin 
ued contact with said foil tube will not exceed the pe 
ripheral speed of said conveyor means and so that said 
thin foil is pulled off from said mandrel at a speed that 
is slightly slower than a speed of movement of the mate 
rial to be packaged relative to a lower end of said man 
drel means. 

22. The method according to claim 21, wherein an 
unwinding speed of said thin foil is slower by about 1 
percent to 20 percent of said speed of movement of the 
material to be packaged. 
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